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Aehctbme yrjiEKMCjioro easa b bbicokhx kohu,ehtpau,mjix 

HA MKCOflOBbIX KJlEiUEH 
P. Jl. HayMOB, B. FI. PyxoBa 


K^emefl Ixodes persulcatus, Dermacentor reticulatus, D. marginatus no^BeprajiH bosachctehio 
yrjieKHCjioro rasa b KOHueHTpauHHx 50, 70, 80 h 90 % npH TeMnepaxype ox 18 ao 26 °C. AHecxesHH 
Hacxynajia xeM Obicxpee h Obijia xeM rjiy 6 >Ke, qeivi Bbiuie 6 bijia KOHueHxpauHH rasa h HH>Ke xeMnepaxypa. 
B AonojiHHxejibHbix onbixax noxasaHO, hxo xapaKxep peaKUHH Ha CO2 saBHCHx ox ypoBHH boahofo 6 a- 
jiaHca, onpeAejiHiomero nojio>KeHHe axpHajibHbix KJianaHOB. PeaKUHH oxAejibHbix ocoOeft Ha CO2 He 
cxporo HHAHBHAyajibHa, a Mo>Kex MennxbCH b saBHCHMocxH ox cocxohhhh KJiema b MOMeHx onuxa. 


lUHpOKO H 3 BecTH 0 , MTO ypjieKHCJiOTa HcnojibsyeTCH B jia 6 opaTOpHbix SKcnepH- 
MCHTax KaK ma^nmee cpe^CTBO npH o 6 e 3 ABH>KHBaHHH HaceKOMbix. CpaBHHTejibHO 
He^aBHo 6 biJio noKaaaHO, mto KOMapbi 4 bhaob, 3 apa>KeHHbie b SKcnepHivieHTe BHpy- 
COM KajiHcfiopHHHCKoro SHuecfiajiHTa, nocjie aHecTeaHH yrjieKHCJionoH 3 HaHHTejibH 0 
AOJibuie, ^eM He 3 apa>KeHHbie, ocTaKDTCH Hecnoco 6 HbiMH k nojiexy (Turrell, Hardy, 
1980). Ecjih ycTaHOBJieHHoe sthmh aBTOpaMH HBJieHHe xapaKTepHo h jxji^ Apyrnx 
rpynn nepeHOCMHKOB npH ecTecTBCHHOM 3 apa>KeHHH B 036 yAHTejiHMH, 3 to cyjiHT 
rpOMa^Hyio skohomhk) chji h cpe^CTB npH opraHH 3 auHH BHpycojiorHMecKHx hccjicao- 
BaHHH. Sapa^eHHOCTb KOMapoB h KjiemeH BHpycaMH o 6 bi 9 HO He npeBbimaeT eAHHHU 
npoueHTOB. HpeABapHTejibHbiH OT 6 op HJieHHCTOHorHX, noA 03 peBaeMbix Ha 3 apa>KeH- 
HOCTb H HOA^enCamHX HCCJieAOBaHHK), B AeCHTKH pa 3 COKpaTHJl 6 bl oO^beiVI BHpyCO- 
jiorHHecKHx paOoT. 3to noOyAHJio nac npoBecTH SKcnepHivieHTbi no bobaghcthhio 
CO 2 Ha Kjiemeft. 


MATEPMAJl M METOAMKA 

OnbiTbi HpOBeAGHbi c 1413 ocoOhmh Kjiemefi 3 bhaob h3 ^HryjieBCKoro aanoBeA- 
HHKa. Hhcjio Kjiemeft b Kan^AOM BapnaHTe onbiTOB npHae^eHo b xeKCTe h na pHcyn- 
Kax. Hhm(}) h HMaro Dermacentor reticulatus Fabr. h3 nepBoro noKOJieHHH jiaOopa- 
TOpHOH KyjibTypbi (Fi) OpaJiH nepea 1.5—3 He^ejiH nocjie jihhbkh, hhmc}) Tae>KHoro 
Kjiema {Ixodes persulcatus Schulze) — nepea 3—4 HejxejiH nocjie jiHHbKH jxo «3h- 
MOBKH» HJIH Hepea HeACJlK) HOCJie 1— 2-MeCHHHOH «3HM0BKH» B XOJlOAHJlbHHKe. 

SKcnepHMeHTbi c npHpoAHbiMH Dermacentor marginatus Sulz h D. reticulatus 
HpoBOAHJiH B CTauHOHapHOH jiaOopaTopHH Hepea 2—4 Mec. nocjie c6opa KJiemeH 
B npHpoAC. JXo OHbiTa KJiemeft coAcpn^ajiH b xojiOAHJibHHKe. SKcnepHMeHTbi c HMaro 
Tae>KHoro KJiema npOBOAHJiH b nojieBofi jiaOopaTopHH na 2—3-h jxeuh nocjie c6opa 
KjiemeH b npnpoAC. 

JXjIH OHblTOB HCHOJlbaOBaJlH yrjieKHCJIOTy H 3 ObJUIOH^HKOB ObITOBbIX CH(})OHOB. 
UJjiaHr OT KHCJlOpOAHOH HOAyUJKH OACBaJIH Ha ropjlOBHHy OaJlJlOHHHKa H npHAep>KH- 
BaJiH pyKOH B pyKaBHue. Tohkhm luhjiom CKBoab rujianr npOKajibiBajiH npoOny 
OajiJiOHHHKa H HOCTeneHHo BbinycKajiH raa b noAyuiKy. K^emen no o^noMy noMe- 
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maJIH B LUnpHU o6'beMOM 1 MJI, nopUJHeM BbI>KHMaJIH H3JIHI1IKH BOSAyxa, a SaTeM 
H3 Lujianra, coeAHHennoro c khcjiopoahoh noiiyiuKOH, Ha6HpajiH b lunpHU Hy>KHoe 
KOJiHMecTBo yrjieKHCJioro ra3a. Sra TexHHKa noBBOJiHJia nojiyMaTb b KaMepe mnpHua 
yrjieKHCJibiH ra3 aa^aHHOH KOHueHTpauHH h bccth Ha6jiK)AeHHH 3a noBe^eHMeM 
KJiema. 3a necKOJibKO ceKyn^ AO HCTeMeHHH cpoKa Ha6jiK)AeHHH ABH>KeHHeM nopiuHH 
BbiroHHjiH H3 mnpHua yrjieKHCJioxy, a aaxeM pe3KHM ABH>KeHHeM BbiHHMajiH nop- 
meHb H3 6ajiJiOHa. TaKHM o6pa30M Ao6HBajiHCb 6biCTpoH CMenbi yrjieKHCJioro raaa, 
HaxoAHBiuerocH b KaMepe mnpHua, Ha GBe>KHH B03;i,yx. 3Kcno3HUHH b yrjieKHCJioxe 
BO Bcex cjiynanx 10 mhh. OnuTbi npoBo^HJiH npH ecxecTBenHOH xeMnepaxype 
jiaOopaxopHH. 


PESyjlbTATbl 

K^euj.H, OKaaaBUJHecH b aTMoc({)epe yrjieKHCJioTbi, noKaaajiH uejiyio raMMy Ba- 
pnaHTOB HOBeAeHHH. Ho yii,o6cTBa anajiHaa MaxepHajia Mbi Bbi^ejineM 2 ochob- 
Hbix THOa — aKTHBHOe H HeaKTHBHOe COCTOHHHH H HO 2 HOATHOa B KB^K^OM H3 HHX. 
AKTHBHoe cocTOHHHe BKjHOHaex: 1.1 —nepeMemeHHe Kjieuxa no KaMepe mnpHua 
(nacxo npeaBbinaHHO Me^^eHHoe) h 1.2 — npeObmaHHe Kjieuxa na oahom Mecxe. 
B HocjieAHeM cjiynae Kjieuj., CHii,Hui.HH Ha cxenne KaMepu hjih jie>Kauj,HH na CHHHe, 
nepHOAHMeCKH ABHXaeX OAHOH HJIH neCKOJlbKHMH HOraMH, ho 3XH ABH>KeHHH He 
noxo>KH Ha noHbixKy npoABHHyxbcn no cxeKjiy hjih nepeBepnyxbcn co chkhu. Cocxoh- 
HHH 1.1 H 1.2 Moryx HeoAHOKpaxHO CMeHHXb Apyr Apyra. 

HeaKXHBHoe cocxoHHHe BKJiiOHaex: 2.1 — cocxonnae HenoABH>KHOcxH, npn koxo- 
poM Kjieui. ocxaexcH cn^exh na cxenne KaMepbi mnpHua h 2.2 — cocxoHHHe rjiyOoKOH 
anecxeaHH. HpH cocxohhhh 2.1 jiexKHH noAorpeB na pyKe b xeneHHe 5 — 15 ceK cxHMy- 
jinpyex nanajio aKXHBHOcxn, x. e. nepexoA b cocxoHHHe 1.2 hjih Aa>Ke 1.1. Hocjie 
npeKpauj.eHHH AencxBHH CO 2 Kjieuj, cpaay HannHaex ABHxaxbCH. B cocxohhhh rjiy6o- 
KOH anecxeaHH Kjieux o6bmHO jien^HX na CHHHe h ne pearnpyex na xenjiOBoe bo3- 
AeHCXBHe. Ho OKOHnaHHH AencxBHH CO 2 Kjiem. nanHHaex ABH>KeHHe cnycxn ne- 
CKOJibKO ceKyHA (o6bmHO 3—20). 

B 3aBHCHMocxH OX ycjiOBHH 3KcnepHMeHxa, a xaK>Ke b peayjibxaxe HHAHBHAyajib- 
Hbix ocoSeHHocxen oco6eH Mbi Ha6jHOAajiH paanbie BapHanxbi peaKUHH KJieuj.eH 
na CO 2 . HaH6ojiee nacxo Bcxpenajincb cjieAyiOHi.He: 1) nepeMeuxeHHe 1.1 b xeneHHe 
Bcero cpoKa Ha6jiK)j],eHHH; 2) MHoroKpaxHbiH nepexoA ox cocxohhhh 1.1 k 1.2 h 
oOpaxHo; 3) nocjieAOBaxeJibHbin nepexoA h3 cocxohhhh 1 . 1 b 1.2, 2.1 h 2.2 h npeObma- 
HHe B HocjiejiHeM cocxohhhh AO KOHua cpoKa HaOjHOAeHHH; jiioOoe h3 nepenHCJieHHbix 
COCXOHHHH Mo>Kex oxcyxcxBOBBXb; 4) CMena, hhoxab MHoroKpaxHan, cocxohhhh 
aKXHBHOCXH H HCaKXHBHOCXH I 1.1 —1.2—2.1(2.2) — 1.2 — 1.1 H X. A. 

ynHXbiBan ocoOchhocxh peaKUHH KAemen na CO 2 , oxAHMHbie ox peaKUHH naccKO- 
MblX, Mbi HCn0Ab30BaAH CACAyiOlUHe HapaMexpbl JXJIH OHHCaHHH nOBeAOHHH KAemCH: 
o6maH AAHxeAbHocxb nepnoAa bkxhbhocxh (cocxohhhh 1.1 + 1.2); oOman AAHxeAb- 
Hocxb nepHOAa nepeMemcHHH (cocxohhhc 1.1); BpeMH ao HacxynACHHH nepBoro 
COCXOHHHH HCaKXHBHOCXH (CCAH KACIH, aKXHBCH BCCb CpOK HaOAIOAeHHH, 3X0 BpCMH 
npnpaBHHBaAH K 600 cck) ; BpeMH BbixoAa h3 anecxeaHH (npcMH ox KOHua 3Kcno3H- 
UHH B axMoc(J)epe CO 2 Ao HanaAa abhh^chhh KAcma). JXji^ KAcmcH poAa Dermacen- 
tor nacxo «npHXBopHK)mHXCH» (x. e. AOMOHCxpnpyiomHX nenoABH^KHocxb c corny- 
xbiMH H noA>KaxbiMH noA BenxpaAbHyK) cxopony xcAa HoraMH) 3xox npaanaK ne- 
npHroAen. 

Ixodes persulcatus, HMaro h3 npnpoAbi. PeayAbxaxbi xpoHOMexpa>Ka noBeACHHH 
427 caMUOB H caMOK xae>KHoro KAema h3 npnpoAbi npeACxaBAenbi na pnc. 1 h 2. Buao 
BblHCHCHO, MXO HpH 50 % CO 2 CBMKH OCXaiOXCH BKXHBHbl HOAOBHHy CpOKB HbOaIOAC- 
HHH H 6oAee, npHMeM 3HaMHxeAbHyK) nacxb nepnoAa bkxhbhocxh cocxaBAHCx nepe¬ 
MemeHHe, XOXH H 60 Aee BHAOC, MCM B HOpMe. C yBCAHMCHHeM KOHUenxpaUHH CO 2 
AO 90 % nepnoA bkxhbhocxh cymecxBCHHO coKpamaexcH: c 300 — 500 cck ao 15— 
50 CCK, nponopuHOHaAbHO coKpamaexcH nepnoA nepcMemeHHH h BpeMH ao nacxynAe- 
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Phc. 1. ZleHCTBHe yrjieKHCJioro rasa na npapo^Hbix caMOK Ixodes persulcatus. 

1 — A^HTejibHOCTb nepHO^a aKTHBHOCTH; 2 — AJiHxejibHOCTb nepHOAa 3 — BpeMH HacxynjieHHH, aHC- 

cxcshh; 4 — BpeMB Bbixo^a h 3 awecxeaHH; 1—3 — iiiKajia cjieaa, 4 — iiJKajia cnpaBa. 


HHH nepBoro HeaKTHBHoro coctohhhh. BbiHBjieHa MeTKan saBHCHMOCTb peaKUHH 
KjieiueH Ha CO 2 He TOJibKo ot KOHuenTpauHH rasa, ho h ot TeMnepaTypbi: c yBejiHMe- 
HHeM TeMnepaTypbi anecTeanpyioiuee AeHCTBHe yrjieKHCJiOTbi ocjia6eBaeT. Tan, 
npH 50 % CO 2 H 19—19.5° ObiJiH aKTHBHbi b TenenHe Bcero cpoKa naOjiioAeHHH 
20 % caMOK, npn 20—21° — 45 h npH 24—26° — 50 %. 

npH 50 H 70 % CO 2 , bhahmo, hh OAHa caMKa ne ObiJia b coctohhhh rjiyOoKOH 
anecTesHH, tbk kbk Bce KjieiuH nocjie npeKpaiueHHH aghctbhh rasa cpasy >Ke nanH- 
najiH ABHraTbCH. EjiyOoKan anecTesHH OTMenena npn 19—19.5° h 80 % CO 2 
y 33 % caMOK, npn 90 % CO 2 h toh >Ke TeMnepaType — y 73 % caMOK, a npn 90 % 
CO 2 h 20—21° — jiHuib y 28 % caMOK. IlpH TeMnepaType 24—26° hh ojxna caMKa He 

AOCTHFJia COCTOHHHH TJiyOOKOH aHCCTCSHH. 
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1 25 1 2 3 ‘t- 1 2 5 ‘t 12 3^ 



12 3^ 123^ 123^ 1 2 3 



i 2 3 ^ 12 3^ 1 2 3 ti- 1 2 3 it 
SOXCOz 70%C02 eOVoCOz 90%C0z 


Phc. 2. ileHCTBHe yrjieKHCJioro rasa aa npapoAHux caivmoB Ixodes persulcatus. 

OOosHaieHHfl xaKHe *€, KaK Ha pHC. 1. 

CaMUbi OKasajiHCb 6ojiee ycxoHMHBbi k yrjieKHCJioxe, MeM caMKH (pnc. 2). TaK, 
npH 24—26° Bce oco6h b 50 h 70 %-hoh axMOC(})epe CO 2 coxpaHHJiH aKXHBHOcxb 
B xeqeHHe Bcero cpoKa HaOjiiOAeHHH (600 cck) h Bce, KpoMe oahofo, Becb axox cpoK 
nepeMemajiHCb no KaMepe. Jlnuib npn 80 h 90 % CO 2 n hhskhx xeMnepaxypax peaK- 
UHH caMUOB npnOjiH^Kajiacb k peaKunn caMOK, a npn 24—26° caMUbi coxpanHjin 
aKXHBHOcxb snannxejibHO AOJibuie, okojio 75 % cpoKa naOjiiOAennH n nepeiviemajiHCb 
no KaMepe uinpnua okojio ^/s BpeMenn. 

fjiyOoKan anecxeann oxMenena npn 18° y 14 % caMuoB b 70 % CO 2 , y 33 % — 
B 80 % H y Bcex ocoOen b 90 %-hoh axMoc(|)epe CO 2 . Flpn 20—21° anecxeann oxMe- 
nena y 1 caMua ns 15 b 80 % n y 55 % — b 90 % CO 2 . Tbkhm oOpasoM, y caMUOB, 
B uejiOM 6ojiee ycxofinnBbix k aghcxbhk) yrjieKHCJioxbi, neM cbmkh, Oojibinan aojih 


3 napasHTOJiorHH, JNfo 2,1989 r. 
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Phc. 3. /XeHCTBHe 70 %-Horo yrjieKHCJioro rasa aa «3HMOBaBiuHx» h «He3HMOBaBiuHx» hhm(J) Tae>KHoro 
KJiema Ixodes persulcatus I jiaOopaTOpHoro noKOJiCHHH. 

I — HHM4)bI AO «3HMOBKH» B XOJIOAHJlbHHKC, 22°; II — HHM4)bI nOCJie « 3 HMOBKH» B XOJIOAHJIbHHKC, 21—22°; III 

HHM())bI nOCJie «3HMOBKH» B XOJlOAHJlbHHKC, 23°. 

OcTajibHbie o6o3HaqeHHH xaKHe KaK Ha pHC. 1. 


/) 5 



123 ^ 123 ^ 123 ^ 123 ^ 

13-19 23‘2r 9^0% COz 50% CO^ 


Phc. 4. /XeftcTBHe 40 h 50 %-Horo yrjieKHCJioro ra3a Ha «3HMOBaBiiiHX» h «He3HMOBaBiiiHX» hhmc}) 
Tae>KHoro Kjiem.a Ixodes persulcatus I jiaOopaTopHoro noKOJiCHHH. 

A — HHMCjjbl AO 3HMOBKH, 40 % CO 2 ; B — HHIVK^Dbl HOCJie 3HMOBKH, 23—24 °C. 

OcxajibHbie o6o3HaHeHHH xaKHe me, KaK Ha pHC. 1. 





rjiy6oKOH aHecxesHH, a cpe^H «3HM0BaBiiiHx» — 2 h 3 30. TaKHM o6pa30M, «He3HMO- 
BaBiiiHe» HHM(|)bi 0Ka3ajiHCb (no rpynne ouenoK) nyxb 6ojiee nyBCXBHxejibHbi k bo 3- 
AencxBHK) yrjieKHCJioro ra3a, neivi «3HMOBaBiiiHe». 

Bxopan cepnn onbixoB’ c pa3HbiMH KOHuenxpauHHMH CO 2 b xpex AnanaBonax 
xeMnepaxyp BbiHBHjia xe xenAenunn b peaKunn hhivk}), mxo h y HMaro: yMenbuie- 
nne nyBCXBHxejibHOCXH hhm4) k yrjieKHCJioxe c yMenbuienHeM KOHuenxpaunn raaa n 
yBejinnenneM xeMnepaxypbi (pnc. 5). Ho HHM(J)bi OKaaajincb nyBCXBHxejibnee no xpeM 
napaMexpaM b 3—4 paaa. rjiy6oKaH anecxeann b axMOC(})epe CO 2 c KOHuenxpaunen 
50, 70, 80 H 90 % oxMenena npn 18—19° — y 12, 80, 100 n 100 % hhm(}), npn 21 — 
22° — y 15, 80, 85 H 95 % n npn 24—25 °C — y 0, 0, 50 n 67 % hhm(|) cooxbox- 
cxBenno. 

Dermacentor reticulatus, niviaro. Hiviaro Fi axoro bhab noA BOBAencxBneM CO 2 
AOAbuie coxpaHHAH aKXHBHocxb, neivi caMKH xae^Horo KAem.a (cp. pnc. 1 n 6), no 
Menbuie nepeivieLuaAHCb no Kaiviepe. 

CpaBHenne peaKunn HMaro h 3 npHpoAw c peaKuneH KAemeH nepBoro Aa6opaxop- 
Horo noKOAenHH bbi^bhao necKOAbKO OoAbuiyio nyBCXBHxeAbnocxb AaOopaxopnbix 
KAemeft (pnc. 7). OpH 70 % CO 2 y hhx 6biA Kopone nepnoA aKXHBHOCXH, nepnoA 
nepeMemeHHH, panbuie nacxynaA nepnoA neaKXHBHOCXH. Y caMuoB paaAHMHH 6biAH 
AOCxoBepnbi xoAbKO no AAHxeAbnocxH nepnoAa nepeMeui.eHHH, a y caMOK — no bcom 



t 2 3 1 2 3 1 2 3 1 2 3 



1 2 3 1 2 3 1 2 3 1 2 3 npupodnbie npupodhbie 

SQVoCOy 70 Vo CO ^ 80% CO 2 90% CO jiaSopamopHbie jia6opamopHbie 


Phc. 6. AeHCTBHe yrjieKHCJioro rasa Ha HMaro Dermacentor reticulatus I jia6opaTopHoro noKOJiCHHH 

npH 24°. 

06o3HaqeHHH TaKHe me, KaK Ha pHC. 1. 

Phc. 7. Aghctehc yrjiCKHCJioro rasa na HMaro Dermacentor reticulatus h 3 npapo^bi h I jia6opaTopHoro 

nOKOJICHHH. 

06o3HaqeHHH xaKHc nee, KaK Ha pnc. 1. 
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Phc. 8. ZI,eHCTBHe yrjieKHCJioro rasa Ha npHpoAHbix caMOK Dermacentor reticulatus (A) w D. margi- 

natus (B). 

06o3HaHeHHH TaKHe H<e, KaK Ha pHC. 1. 


TpeM napaMeTpaM. OpH 80 % CO 2 coxpaHHJiacb xa >Ke xeHAeHUHH, ho pasjiHMHH 
SbijiH HeAOCToeepHbi. 

D. reticulatus, HHM(})bi Fi. B HapacxaiomHx KOHueHxpauHHX CO 2 (50, 70, 80 h 
90 %) npH xeMnepaxype 20—21° ece HHM(J)bi coxpaHHJiH aKXHBHOCXb b xeMCHHe Bcero 
cpoKa HaOjiiOAeHHH, ho A^nHiejibHOCTb nepHO^a nepeiviemeHHH Obicxpo coKpamajiacb 
c 284 AO 19, 15 H 7 ceK cooTBexcTBenno. OoBbimenHe xeMnepaxypu BeAex k yBejinne- 
HHK) BpeMeHH nepeMeuj,eHHH HHMcf): npH 24° h 80 % CO 2 A^HxejibHOCTb nepeiviemeHHH 
Bospocjia B 7 paa — c 15 ao 106 cen. 

HeCMOXpH Ha to HTO BCe HHM(t)bI B OHblXe COXpaHHAH npHSHaKH aKTHBHOCTH 
BeCb CpOK HaOjHOAGHHH, HO OKOHHaHHH OHblXa MHOPHe H3 HHX HO CpaSy HaMHHaAH 

ABH>KeHHe Aa>Ke hoa BoaAOHCXBHeM AbixaHHH. 3x0 CBHAexeAbcxByex o xom, hxo 
npH3HaK «BpeMH BbixoAa h 3 aHecxe3HH» a^h KjiemeH poAa Dermacentor nenpHroAOH, 
xoxH HO cpeAHHM oucHKaM A^H Ka>KAOH rpyHHbi HMaro 3xoro poAa BpeMH BbixoAa 
H3 anecxeaHH xeM Oojibuie, mom Kopone nepnoA aKXHBHOCXH, xaK >Ke kbk h y xae>KHoro 
KJieuj,a. 

D. marginatus, caMKH h 3 npHpoAbi. HccjieAOBano 20 KJiemeH Becennero oxjiOBa 
Hocjie 3.5 Mec. skchobhahh b xojiOAHJibHHKe b AByx AHanaaonax xeMnepaxyp c AByMH 
KOHueHxpauHHMH CO 2 (pHC. 8). Onbixbi cxaBHJiH c HHxepBajiOM B 1 — 2 AHH. Peayjib- 
xaxbi OHbixoB HOKaaajiH xy >Ke aaBHCHMOCXb xapaKxepa peaKUHH ox KOHueHxpauHH 
CO 2 H xeMnepaxypbi, hxo h y ApyrHX bhaob. Ho caMKH D. marginatus OKaaajiHCb 
MyBCXBHxejibHce k CO 2 , hcm D. reticulatus. 

HHAHBHAyajibHan peaKUHH KJiemcH na yrjicKHCJioxy. 
MHAHBHAyajibHyK) peaKUHK) KJieuj.eH na yrjiCKHCJioxy npoBepnjiH na caMKax D. reti¬ 
culatus H D. marginatus h 3 npHpoAu b qexbipex BapHanxax ycjiOBHH (pnc. 8) h na 
AByx rpynnax hhmc}) xae>KHoro Kjieui.a nepBoro jiaOopaxopnoro hokojichhh, Koxopux 

HCCJICAOBaJIH AO «3HMOBKH» H HOCJIC «3HMOBKH» — B AByX BapHaHXaX yCJIOBHH 
Ka>KAyK) (pHC. 4). Bo Bcex cjiyqanx KjiemaM npHCBaHBajiH HHAHBHAyajibHbiH HOMcp 
H coAep>KajiH B npoOnpKax no OAHOMy. 

Bo Bcex OHbixax peaKUHH KJiemeH no cpeAHHM a^h rpynnbi ouenKaM cooxBexcxBO- 
Bajia OHHcaHHOH Bbime jxJin 3xhx bhaob. OAnaKO peaKunn oxACJibHbix ocoOen 
Ha CO 2 He Obijia cxporo HHAHBHAyajibHOH, a Mennjiacb ox onuxa k onbixy. K^euj,H, 
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HaH6ojiee aKTHBHbie b oahhx ycjiOBHHx, MorjiH OKaaaTbCH cpe^H HaHMenee aKTHBHbix 
npH ApyrHX — B cjieAyioLueM onbiTe. Mbi paccMHTajiH K034)4)Hu.HeHT KoppejinuHH 
H paHrOBblH K034)({)HUHeHT KOppeJlHUHH CnHpMeHa JXJIH HHAHBHAyaJIbHOrO nOBeAGHHH 
caMOK D. marginatus h D. reticulatus b oahom BapnaHTe onbiTOB c Ka>KAbiM h3 Tpex 
ApyrHX. BbijiH B3HTbi 3 napaMeTpa: A^HTejibHocTb nepnoAa aKTHBHOCTH, A^HTejib- 
HOCTb nepHOAa ABH>KeHHH H BpeMH HacTynjieHHH aHecTe3HH. Hh b oahom CAyqae h3 
18 nap CpaBHeHHH K03(})(})HUHeHTbI ne BbIHBHAH AOCTOBepnOH CBH3H. JXjin AByX Ba- 
pnaHTOB onbiTa c HHM(})aMH Tae>KHoro KAema (npn paanbix KOHuenTpauHHX CO 2 h 
OAHHaKOBOH TeMnepaType h npn paanbix TeivinepaTypax, no oahoh KOHuenTpaunn 
CO 2 ) K034)4)HUHeHTbI KOppeAHUHH TaK>Ke He BbIHBHAH AOCTOBepHOH CB^3H HO TCM >Ke 
napaMeTpaM. 


OBCy>KAEHME 

OoAyqeHHbie naiviH MaTepnaAbi noBBOAHioT npeAnoAO>KHTb, hto xapaKTep peaK- 
UHH KAen^en na yrACKHCAbiH ra3 Tecno CBnaan c mexaummoM noAAep>KaHHH boa- 
Horo 6aAaHca b oprannaMe KAema h c ABixanneM. Opn aaKpbiTOM aTpnaAbHOM 
KAanane, naoAHpyiomeM Tpaxennyio cncTeiviy ot OKpy>KaK)uj.eH cpeABi (Rudolph, 
Kniille, 1979), noTepn BAarn nponcxoAHT aa cneT ncnapennH nepea KyTHKyAy h 
B biAeAeHHH CAK)HbL OpH OTKpbiTOM KAanane noTepn boabi peaKO BoapacTaioT aa cneT 
HcnapenHH nepea CTnrMbi, ecAH BAa>KHOCTb BoaAyxa HH>Ke paBHOBecnon (Lees, 
1946) HAH KpHTHuecKOH paBHOBecHOH (Kniille, Wharton, 1964; Hafez a. o., 
1970). y KAemeft Amblyomma variegatum, HaxoAHnj.HXCH b noKoe, CTHrMbi oTKpbi- 
BaAHCb 1—2 paaa b qac na 4—7 mhh, y KAemeft noABH>KHbix — ao 15 paa b nac (Ru¬ 
dolph, Kniille, 1979). YrAeKHCAOTa b bbicokhx KonuenTpauHHX BbiabmaeT OTKpbma- 
HHe aTpnaAbHoro KAanana, o neivi mo>kho 6biAO cyAHTb no peaKOMy yBeAnnennio 
noTepn BAarn (Mellanby, 1935; Browning, 1954; Hefnawy, 1970; Rudolph, Kniille, 
1979) HAH no peaKUHH na napbi unana. KAeuj.H Hyalomma dromedarii h Ornithodo- 
ros savignyi, noMemennbie b napbi unana, ocTaBaAHCb >KHBbi ao 12 n (cpoK naOAio- 
AennS). Ho nocAe 3-MHHyTHOH BbiAep>KKH b CO 2 nornOaAH b napax unana 3a 10 — 
15 MHH (Hefnawy, 1970). YrAeKHCAbin raa b KonuenTpaunn, BbiabiBaBinen yaeAnne- 
nne noTepb BAarn, OAnoapeMenno OKasbiBaA na KAemeft aHecTe3HpyK)uj.ee aoh- 
CTBHe (Browning, 1954). O tom, mto yrAenncAOTa BbiabiBaeT HMenno anecTeanio, 
a ne ac(})HKCHK) CBHAOTeAbCTByiOT Aannbie unTHpoBannoro aBTopa, a TaK>Ke nainn 
Aannbie. Mbi noMecTHAH 5 caMOK D, reticulatus b KaMepbi c OnoAornnecKH nen- 
TpaAbHbiM raaoM — aaoTOM n 5 hhmc}) Tae>KHoro KAenxa — b KaMepbi c aaoTOM n 
CMoneHHbiMH BOAOH TaMHOHaMH. KAeiUH ocTaAHCb >KHBbi npH TeMnepaType 18—20° 
nocAe 10 cyT aKcnoanunn (cpoK nabAioAennii). 

TaKHM oOpaaoM, corAacno AHTepaTypnbiM AannbiM, CO 2 b bbicokhx KonuenTpa- 
UHHX BbiabiBaeT OTKpbiBanne aTpnaAbnoro KAanana (n TeM caMbiM AOCTyn CO 2 nepea 
CTHrMbi B TpaxeHHyK) cncTeMy) n nocAeAyioiuyio anecTeanio. Hainn MaTepnaAbi 
noKaabiBaioT, hto BoaAencTBne CO 2 na KAeiuen necKOAbKO CAO>KHee. B nepBbie 
ceKyHAbi yrAeKHCAOTa, bhahmo, aKTHBHanpyeT KAeiuen. Ho KpaHnen Mepe HMaro 
poAa Dermacentor, naxoAniunecH b coctohhhh hokoh (c cornyTbiMH n noA>KaTbiMH 
noA BenTpaAbnyio CTopony TeAa noraMn), nocAe noMeiuennH b aTMOC(})epy CO 2 
o6bmHo cpaay naunnaAn AanraTbcn. SaTeM nacTynaAH npHanaKH anecTeann - 
y paanbix bhaob h ocoOen b paanbie cpoKH. Ho cpeAHHM jxjih rpynnbi ouenKaM anecTe- 
3HH nacTynaeT TeM CKopee, neM Bbiine KonuenTpaunn yrAeKHCAoro raaa n neM HH>Ke 
TeMnepaTypa. TaKoe BAnnune TeMnepaTypbi na nepBbift bbtaha Ka>KeTcn Heo>KH- 
AannbiM. 06T»HCHHeTcn ono, bhahmo, tom, mto npn bbicokoh TeMnepaType, KorAa 
Bbiine CKopocTb ncnapennH, KAeiun aah yMenbinennH noTepb BAarn Aep>KaT aTpnaAb- 
Hbin KAanan aaKpbiTbiM OoAbinyio nacTb BpeMenn, naoAnpyn TaKHM oOpaaoM Tpaxen- 
nyio cncTeMy ot Bnemnen cpeAui n, CAeAOBaTeAbno, AencTBnn yrAOKncAoro raaa. 
OTKpbiBanne aTpnaAbnoro KAanana b otbot na BOSAencTBne yrAeKncAOTon npn 
BbicoKHX TeMnepaTypax hah neobnaaTeAbno aah Bcex ocoOen, hah KAanan OTKpbi- 
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BaeTCH Ha cpaBHHxejibHO KopoTKoe BpeMH, HeAOCTaTOMHoe jiJin hojihoh aHecxesHH 
KjiemeH. 

OpH HH3KHX xeMnepaxypax, Kor^a HcnapeHHe SHaMHxejibHO HH>Ke, axpHajibHbift 
KjianaH, bhahmo, SHaHHxejibHyio qacxb BpeMeHH oxKpbix h CO 2 HMeex 6ojiee cbo6ojx- 
HbiH Aocxyn B xpaxeHHyio CHCxeMy. Hoaxoiviy npH hhskhx xeMnepaxypax anecxesHH 
nacxynaex 6bicxpee. Bo3mo>kho napajiJiejibHoe BjiHHHHe h Apyroro MexaHH3Ma. 
YrjieKHCjibiH ra3 onenb xopomo pacxBopnexcn b BOAe, ho ero pacxBopHMOcxb 3aBHCHx 
ox xeMnepaxypbi: 1.845 r na 1 ji bojiu npn 17° h 1.449 r na 1 Ji — npn 25°. CjieAOBa- 
xejibHO, ox xeMnepaxypbi aaBHcnx cKopocxb n npeAeJibi nacbimeHnn reMOJiHM(})bi n 
xKaneH Kjiema yrjieKHCjioxoH. 

Mxo6bI BbIHCHHXb, KaKOH MexaHH3M AOMHHHpyeX, MbI B03AeHCXB0BaJlH yrjie- 
KHCjioxoH B KOHueHxpauHH 50 % npn 20—21° na caMOK D. reticulatus, npeABapn- 
xejibHO BbiAep>KaHHbix b xenenne 2 cyx b 0 % n 100 % Bjia>KHOcxH. Peayjibxaxbi 
HaOjiiOAeHHH noATBepAHJiH Be^ymyio pojib MexannaMa aanHpaHHH xpaxeHHOH cn- 
cxeMbi: HOAcymeHHbie Kjiemn ropaa^o Menbine pearHpoBajiH na yrjieKHCjioxy, neM 
oco6h, BbiAep>KaHHbie bo Bjia>KHOH KaMepe. Opn sxom o6e rpynnbi AaBajin MenbinnH 
paaOpoc B oueHKax, mom Kjiemn na npoOnpoK AH(})(})epeHUHpOBaHHOH Bjia>KHOcxH 
(pHC. 9). 

O^HaKo H B 3XHX cjiyHaHx paaOpoc 6biji ananHxejieH. Bbime Mbi ynoMnnajin, hxo 
H acxoxa oxKpbiBaHHH axpnajibHoro Kjianana y Kjiemeft aaBHCHx ox hx noABH>KHOCXH 
(Rudolph, Kniille, 1979). KpoMe xoro, na Amblyomma variegatum noKaaano, hxo 
A a>Ke HpH HOCXOHHHO BbICOKOH BJia>KHOCXH (93%), HpeBblUJaiOmeH KpHXHHeCKyiO 
paBHOBecHyio (80—85 %), y KjieiueH nepnoAbi noxepH boabi nepeAyioxcn c nepno- 
AaMH ee BoccxanoBAeHHH. OepHOAbi noxepH BjiarH (6—10 ^ h 8—14 cyx) juiBunee 
nepHOAOB BOCCXaHOBAeHHH (3—6 n H 2 — 6 cyx) H HHAHBHAyaAbHbl AAH Ka>KAOH 

oco6h (Kniille, Rudolph, 1982). 
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CGK 

Phc. 9. PacnpeAejieHHe npHpoAHbix caMOK Dermacentor reticulatus no A^HTCJibHocTH nepnoAa aKTHB- 
HOCTH B 50 %-HOH aTMoc(})epe CO 2 npn 20—21°. 

KJiemeH b xeMeHHe 2 cyr nepe^ onuTOM BbiAep^HeajiH: 1 — npH 100 % Bjia^HOCTH, 2 — b npoOHpKax AH 4 ) 4 )epeH- 
UHpOBaHHOH BJia^HOCTH, 3 — npH 0 % BJia^HOCTH. 
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HsBecTHO (BajiauioB, 1967), mto ypoBCHb boahofo 6ajiaHca onpeAejineT noBe- 
AeHMecKHe peaKUHH KJiemeft, npoK^e Bcero peaKUHH, CBBsaHHbie c noHCKOBbiM 
noBeAeHHeM (peaKUHB Ha xosHHHa, reoTaKCHc). OpHBeAeHHbie Bbime jiHTepaxypHbie 
AaHHbie H HauiH MaxepHajibi CBHAeTejibCTByioT o reTeporeHHOCTH nonyjinuHH KjiemeH 
no ypoBHK) BOAHoro dajianca. Oco6eHHO BbicoKa reTeporennocTb npn Bjia>KHOCTH, 
He AOCTHraiomeH KpHTHnecKOH paBHOBecHOH. PasjiHHHH B peaKUHH KJiemeH na bo3- 
AeftCTBHH (b qaCTHOCTH, Ha CO 2 ), CBHSaHHbie C paSJlHMHHMH BOAHOrO 6aAaHCa, 
snaMHTeAbHbi h MacKHpyioT xe, KOTOpbie Moryx BOSHHKHyxb H3-3a Apyrnx npHMHH, 
B XOM MHCAe H H3-3a BAHHHHH 3apa>KeHHOCXH B036yAHXeAHMH Ha 4)H3HOAOrHMeCKOe 
cocxoHHHe nepenocMHKa. 

H3 3xoro CAeAyex, mxo npn H3yqeHHH peaKUHH KAemeft na pa3AHMHbie cxHMyAbi, 
onpeAeAHK)uj,He noncKOBoe noBeAenne, h npH BbiHBAeHHH pa3AHMHH b noBeAeHHH 
3apa>KeHHbix h He3apa>KeHHbix oco6eH Heo6xoAHMO MaKCHMaAbHO B03MO>KHoe 
BbipaBHHBaHHe OHblXHOH H KOHXpOAbHOH HapXHH KAeUJ.eH HO ypOBHK) BOAHOrO 
6aAaHca aah yivieHbuieHHH pa36poca ouenoK. 3xoro mo>kho AOCXHHb npeABapnxeAb- 
HblM BbIAep>KHBaHHeM KAemeH HpH 100 % BAa>KHOCXH. 

J1 Hxepaxypa 

bajiamoB K). C. KpoBococyiUHe KjieiuH (Ixodoidea) — nepeHocHHKH 6ojie3HeH qejioBeKa h >khbot- 
Hbix. Jl.: HayKa, 1967. 320 c. 

Browning T. O. Water balance in the tick Ornithodoros moubata Murray, with particular reference 
to the influence of carbon dioxide on the uptake and loss of water // J. Exp. Biol. 1954. Vol. 31, 
N 3. P. 331—340. 

Hafez M., E 1-Z i a d y S., H e f n a v y T. Biochemical and physiological studies of certain ticks 
(Ixodoidea). Uptake of water vapor by the different developmental stages of Hyalomma (H.) 
dromedarii Koch (Ixodidae) and Ornithodoros (O.) savignyi (Audouin) (Argasidae) // 
J. Parasitol. 1970. Vol. 56, N 2. P. 354—361. 

He f n a V y T. Biochemical and physiological studies of certain ticks (Ixodoidea). Water loss from 
the spiracles of Hyalomma (H.) dromedarii Koch (Ixodidae) and Ornithodoros (O.) savignyi 
(Audouin) (Argasidae) //J. Parasitol. 1970. Vol. 56, N 2. P. 362—364. 

K n u 1 1 e W., Rudolph D. Humidity relationships and water balance of ticks // Physiology of ticks 
(Current themes in tropical science, vol. 1). Oxford: Perg. Press, 1982. P. 43—70. 

K n u 1 1 e W., Wharton G. W. Equilibrium humidities in arthropods and their ecological signifi¬ 
cance //Proc. 1-st Int. Congr. Acarology. Acarologia. 1964. Vol. 6, N 1. P. 299—306. 

Lees A. D. The water balance in Ixodes ricinus L. and certain other species on ticks // Parasitology. 
1964. Vol. 37, N 1. P. 1—20. 

M e 1 1 a n b y K. The structure and function of the spiracles of the tick Ornithodoros moubata Mur¬ 
ray // Parasitology. 1935. Vol. 27, N 2. P. 288—290. 

Rudolph D., Kniille W. Mechanisms contributing to water balance in non-feeding ticks and their 
ecological implications // Recent advances in acarology. Vol. 1. N.-Y.: Acad. Press. 1979. 
P. 375—383. 

T u r e 1 1 M. J., H a r d y J. L. Carbon dioxide sensitivity of mosquitoes infected with California 
encephalitis virus // Science. 1980. Vol. 209. P. 1029—1030. 

HMHhTM hm. E. H. MapuHHOBCKoro, Hocxynujia 7.01.1988 

MocKBa 


THE EFFECT OF CO 2 HIGH CONCENTRATIONS ON IXODID TICKS 
R. L. Naumov, V. P. Gutova 
SUMMARY 

The ticks Ixodes persulcatus, Dermacentor reticulatus, D. marginatus were affected by 50, 70, 80 
and 90 % CO 2 at 18 to 26°. The higher the gas concentration and the lower the temperature, the quicker 
and the deeper was anesthesia. Additional tests have shown that response to CO 2 depends on the water 
balance level determining the position of atrial valves. The response of some individuals to C02can 
change depending on the tick state during the experiment. 



